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(67)  The present invention relates to the photoelec-
tric field, and provides a power supply system and a pow-
er supply method, so as toreduce costs of alead between
a positive electrode or a negative electrode of a photo-
voltaic panel and a direct current voltage source. The
power supply system includes: a photovoltaic panel
string, an inverter connected to the photovoltaic panel
string, and a transformer connected to the inverter. The
power supply system further includes a voltage control-
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ler. The voltage controller includes a first terminal, a sec-
ond terminal, and a third terminal. The first terminal is
connected to afirst output end of the inverter, the second
terminal is connected to a second output end of the in-
verter, and the third terminal is connected to a third output
end of the inverter. The voltage controller further in-
cludes: a first sampling unit, a control unit connected to
the first sampling unit, and an inverter unit connected to
both the first sampling unit and the control unit.
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Description

[0001] This application claims priority to Chinese Pat-
ent Application No. 201510280543.8, filed with the Chi-
nese Patent Office on May 27, 2015, and entitled "POW-
ER SUPPLY SYSTEM AND POWER SUPPLY METH-
OD", which is incorporated herein by reference in its en-
tirety.

TECHNICAL FIELD

[0002] The presentinvention relates to the photoelec-
tric field, and in particular, to a power supply system and
a power supply method.

BACKGROUND

[0003] A photovoltaic power generating system gen-
erally includes photovoltaic panels, an inverter, a trans-
former, and other apparatuses. A positive electrode and
a negative electrode of a photovoltaic panel are connect-
edtotwo inputends of the inverter. The inverter has three
output ends connected to the transformer, and outputs
a three-phase alternating current. Generally, the photo-
voltaic panels are classified into a P-type photovoltaic
panel and an N-type photovoltaic panel. When a voltage
between a negative electrode of the P-type photovoltaic
panel and ground is negative, or when a voltage between
a positive electrode of the N-type photovoltaic panel and
ground is positive, output power degradation of the pho-
tovoltaic panel is caused. This is referred to as a PID
(potential induced degradation, potential induced degra-
dation) effect of the photovoltaic panel.

[0004] To suppress the PID effect of the photovoltaic
panel, a circuit shown in FIG. 1 is used in the prior art. A
direct current voltage source is connected between a
negative electrode of a P-type photovoltaic panel string
and the ground, to increase a negative voltage between
the negative electrode of the P-type photovoltaic panel
string and the ground, or a direct voltage source is con-
nected between a positive electrode of an N-type photo-
voltaic panel string and the ground, to lower a positive
voltage between the positive electrode of the N-type pho-
tovoltaic panel string and the ground, so as to suppress
the PID effect of the photovoltaic panel string.

[0005] When the voltage between the positive elec-
trode or the negative electrode of the photovoltaic panel
and the ground is controlled by using the method, the
positive electrode or the negative electrode of each pho-
tovoltaic panel needs to be connected to a direct voltage
source by using a lead, leading to an increase in lead
costs and relatively complex wiring.

SUMMARY

[0006] Embodiments of the present invention provide
a power supply system and a power supply method, so
as toreduce costs of a lead between a positive electrode
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or a negative electrode of a photovoltaic panel and a
direct current voltage source.

[0007] To achieve the foregoing objective, the follow-
ing technical solutions are used in the embodiments of
the present invention.

[0008] According to a first aspect, an embodiment of
the present invention provides a power supply system,
including: a photovoltaic panel string, an inverter, and a
transformer, where an input end of the inverter is con-
nected to an output end of the photovoltaic panel string,
an output end of the inverter is connected to an inputend
of the transformer, and an output end of the transformer
is configured to output a supply voltage, where the power
supply system further including a voltage controller,
where

the voltage controller includes: a first sampling unit, a
control unit connected to the first sampling unit, and an
inverter unit connected to both the first sampling unit and
the control unit; and

the voltage controller further includes: a first terminal, a
second terminal, and a third terminal, where

an end of the first terminal is connected to a first output
end of the inverter unit, the other end of the first terminal
is connected to a first output end of the inverter, an end
of the second terminal is connected to a second output
end of the inverter unit, the other end of the second ter-
minal is connected to a second output end of the inverter,
an end of the third terminal is connected to a third output
end of the inverter unit, and the other end of the third
terminal is connected to a third output end of the inverter;
the inverter unit includes: an energy storage circuit, a
primary circuit connected to the energy storage circuit,
and a filter circuit connected to the primary circuit;

the first sampling unit is configured to sample an initial
voltage of a neutral point of the energy storage circuit in
the inverter unit; the control unit is configured to deter-
mine, according to a difference between the initial voltage
and a first voltage, a duty cycle of a pulse width modu-
lation PWM signal outputted by the control unit, and drive
on/off of switching transistors of the primary circuit in the
inverter unitaccording to the PWM signal, so as to control
the inverter unitto output afirst alternating current voltage
through the filter circuit, where the first voltage is a voltage
to ground of the photovoltaic panel string connected to
the input end of the inverter; and the inverter unit is con-
figured to output the first alternating current voltage under
control of the control unit; and

if a peak amplitude of the first alternating current voltage
is greater than a peak amplitude of a second alternating
current voltage outputted by the inverter, the control cir-
cuit controls the energy storage circuit to discharge, to
lower a voltage of a neutral point of an alternating current
side of the inverter; or if the peak amplitude of the first
alternating current voltage is less than the peak ampli-
tude of the second alternating currentvoltage, the control
circuit controls the energy storage circuit to be charged,
to increase the voltage of the neutral point of the alter-
nating current side of the inverter, wherein the alternating
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current side of the inverter is a side of the inverter for
outputting an alternating current voltage.

[0009] With reference to the first aspect, in a first pos-
sible implementation manner of the first aspect,

the energy storage circuit includes at least one capaci-
tance element, where the capacitance elementis directly
grounded, or grounded by means of an inductor, or
grounded by means of a resistor, or grounded by means
of a diode; the primary circuit is a three-phase inverter
bridge circuit, and is configured to convert a first direct
current voltage to the first alternating current voltage,
where the first direct current voltage is a voltage of the
energy storage circuit; and the filter circuit is configured
to output the first alternating current voltage.

[0010] With reference to the first possible implemen-
tation manner of the first aspect, in a second possible
implementation manner of the first aspect,

the energy storage circuit includes two capacitance ele-
ments, where the two capacitance elements are connect-
edin series, and a midpoint between the two capacitance
elements is directly grounded, or grounded by means of
an inductor, or grounded by means of a resistor, or
grounded by means of a diode.

[0011] With reference to the first aspect, in a third pos-
sible implementation manner of the first aspect,

the inverter includes: a second sampling unit and a first
communications unit connected to the second sampling
unit, and the voltage controller further includes a second
communications unit, where

the second sampling unit is configured to sample the volt-
age to ground of the photovoltaic panel string connected
to the input end of the inverter, the first communications
unit is configured to communicate with the second com-
munications unit in the voltage controller, and the second
communications unit is configured to communicate with
the first communications unit in the inverter, to obtain the
voltage to ground of the photovoltaic panel string con-
nected to the input end of the inverter.

[0012] With reference to the first aspect, or the first
possible implementation manner of the first aspect, or
the second possible implementation manner of the first
aspect, in a fourth possible implementation manner of
the first aspect, the inverter unit is a two-level inverter
circuit, or a three-level inverter circuit, or a multi-level
inverter circuit.

[0013] With reference to the first aspect, in a fifth pos-
sible implementation manner of the first aspect, the pow-
er supply system includes M inverters, M photovoltaic
panel strings, and one voltage controller, where the M
inverters are connected in parallel, an input end of each
inverter is connected to the output end of one photovoltaic
panel string, an output end of each inverter is connected
to the input end of the transformer, a first output end of
each inverter is connected to the first terminal of the volt-
age controller, a second output end of each inverter is
connected to the second terminal of the voltage control-
ler, and a third output end of each inverter is connected
to the third terminal of the voltage controller.
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[0014] According to a second aspect, an embodiment
of the presentinvention provides a power supply method,
including:

obtaining a first voltage and an initial voltage, where
the first voltage is a voltage to ground of a photo-
voltaic panel string connected to an input end of an
inverter, and the initial voltage is an initial voltage of
a neutral point of an inverter unit in a voltage con-
troller;

controlling, according to the first voltage and the in-
itial voltage, the inverter unit to output a first alter-
nating current voltage; and

ifa peak amplitude of the first alternating current volt-
age is greater than a peak amplitude of a second
alternating current voltage outputted by the inverter,
controlling the inverter unit to discharge, to lower a
voltage of a neutral point of an alternating current
side of the inverter; or if the peak amplitude of the
first alternating current voltage is less than the peak
amplitude of the second alternating current voltage,
controlling theinverter unitto be charged, toincrease
the voltage of the neutral point of the alternating cur-
rent side of the inverter, where

the alternating current side of the inverter is a side
of the inverter for outputting an alternating current
voltage.

[0015] With reference to the second aspect, in a first
possible implementation manner of the second aspect,
if the photovoltaic panel string is a P-type photovoltaic
panel string, the power supply method specifically in-
cludes:

obtaining a voltage between a negative electrode of
the P-type photovoltaic panel string and ground and
the initial voltage of the neutral point of the inverter
unit; and

if the voltage between the negative electrode of the
P-type photovoltaic panel string and the ground is
less than zero volts, adjusting on/off of power com-
ponents in the inverter unit according to the initial
voltage and the voltage between the negative elec-
trode of the P-type photovoltaic panel string and the
ground, to control the inverter unit to output the first
alternating current voltage, where the peak ampli-
tude of the first alternating current voltage is less
than the peak amplitude of the second alternating
current voltage, so as to charge the inverter unit, to
increase the voltage of the neutral point of the alter-
nating current side of the inverter, so thatthe voltage
between the negative electrode of the P-type photo-
voltaic panel string and the ground is greater than or
equal to zero volts.

[0016] With reference to the second aspect, in a sec-
ond possible implementation manner of the second as-
pect, if the photovoltaic panel string is an N-type photo-
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voltaic panel string, the power supply method specifically
includes:

obtaining a voltage between a positive electrode of
the N-type photovoltaic panel string and ground and
the initial voltage of the neutral point of the inverter
unit; and

if the voltage between the positive electrode of the
N-type photovoltaic panel string and the ground is
greater than zero volts, adjusting on/off of power
componentsin theinverter unitaccordingto the initial
voltage and the voltage between the positive elec-
trode of the N-type photovoltaic panel string and the
ground, to control the inverter unit to output the first
alternating current voltage, wherein the peak ampli-
tude of the first alternating current voltage is greater
than the peak amplitude of the second alternating
current voltage, so as to cause the inverter unit to
discharge, to lower the voltage of the neutral point
of the alternating current side of the inverter, so that
the voltage between the positive electrode of the N-
type photovoltaic panel string and the ground is less
than or equal to zero volts.

[0017] With reference to the second aspect, in a third
possible implementation manner of the second aspect,
there are M inverters and M photovoltaic panel strings,
the M inverters are connected in parallel, an input end of
each inverter is connected to one photovoltaic panel
string, and if the photovoltaic panel strings are P-type
photovoltaic panel strings, the power supply method spe-
cifically includes:

obtaining voltages between negative electrodes of
all the P-type photovoltaic panel strings and ground
and the initial voltage of the neutral point of the in-
verter unit; and

if a smallest value in the voltages between the neg-
ative electrodes of all the P-type photovoltaic panel
strings and the ground is less than zero volts, ad-
justing on/off of power components in the inverter
unit according to the initial voltage and the smallest
value in the voltages between the negative elec-
trodes of the P-type photovoltaic panel strings and
the ground, to control the inverter unit to output the
first alternating current voltage, where the peak am-
plitude of the first alternating current voltage is less
than the peak amplitude of the second alternating
current voltage, so that the inverter unit is charged,
to increase the voltage of the neutral point of the
alternating current side of the inverter, and the small-
est value in the voltages between the negative elec-
trodes of the P-type photovoltaic panel strings and
the ground is greater than or equal to zero volts.

[0018] With reference to the second aspect, in a fourth
possible implementation manner of the second aspect,
there are M inverters and M photovoltaic panel strings,
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the M inverters are connected in parallel, an input end of
each inverter is connected to one photovoltaic panel
string, and if the photovoltaic panel strings are N-type
photovoltaic panel strings, the power supply method spe-
cifically includes:

obtaining voltages between positive electrodes of all
the N-type photovoltaic panel strings and ground and
the initial voltage of the neutral point of the inverter
unit; and

if a largest value in the voltages between the positive
electrodes of all the N-type photovoltaic panel strings
and the ground is greater than zero volts, adjusting
on/off of power components in the inverter unit ac-
cording to the initial voltage and the largest value in
the voltages between the positive electrodes of the
N-type photovoltaic panel strings and the ground, to
control the inverter unit to output the first alternating
current voltage, where the peak amplitude of the first
alternating current voltage is greater than the peak
amplitude of the second alternating current voltage,
so as to cause the inverter unit to discharge, to lower
the voltage of the neutral point of the alternating cur-
rent side of the inverter, so that the largest value in
the voltages between the positive electrodes of the
N-type photovoltaic panel strings and the ground is
less than or equal to zero volts.

[0019] According to the power supply system and the
power supply method that are provided in the embodi-
ments of the present invention, the power supply system
includes: a photovoltaic panel string, an inverter, and a
transformer. An input end of the inverter is connected to
an output end of the photovoltaic panel string, an output
end of the inverter is connected to an input end of the
transformer, and an output end of the transformer is con-
figured to output a supply voltage. The power supply sys-
temfurtherincludes avoltage controller. The voltage con-
troller includes: a first sampling unit, a control unit con-
nected to the first sampling unit, and an inverter unit con-
nected to both the first sampling unit and the control unit.
The voltage controller further includes: a first terminal, a
second terminal, and a third terminal. An end of the first
terminal is connected to a first output end of the inverter
unit, and the other end of the first terminal is connected
to a first output end of the inverter. An end of the second
terminal is connected to a second output end of the in-
verter unit, and the other end of the second terminal is
connected to a second output end of the inverter. An end
of the third terminal is connected to a third output end of
the inverter unit, and the other end of the third terminal
is connected to a third output end of the inverter. The
inverter unitincludes: an energy storage circuit, a primary
circuit connected to the energy storage circuit, and afilter
circuit connected to the primary circuit. The first sampling
unit is configured to sample an initial voltage of a neutral
point of the energy storage circuit in the inverter unit. The
control unit is configured to control, according to a differ-
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ence between the initial voltage and the first voltage,
on/off of switching transistors of the primary circuit in the
inverter unit, so that the filter circuit of the inverter unit
outputs a first alternating current voltage, where the first
voltage is a voltage to ground of the photovoltaic panel
string connected to the input end of the inverter. The in-
verter unit is configured to output the first alternating cur-
rent voltage under control of the control unit. If a peak
amplitude of the first alternating current voltage is greater
than a peak amplitude of a second alternating current
voltage outputted by the inverter, the control circuit con-
trols the energy storage circuit to discharge, to lower a
voltage of a neutral point of an alternating current side
of the inverter; or if the peak amplitude of the first alter-
nating current voltage is less than the peak amplitude of
the second alternating current voltage, the control circuit
controls the energy storage circuit to be charged, to in-
crease the voltage of the neutral point of the alternating
current side of the inverter. The alternating current side
of the inverter is a side of the inverter for outputting an
alternating current voltage. In the prior art, a positive elec-
trode or a negative electrode of each photovoltaic panel
needs to be connected to a direct current voltage source
by using a lead, making it relatively difficult to operate.
By means of the solution provided in the present inven-
tion, no lead needs to be added to the positive electrode
or the negative electrode of the photovoltaic panel, so
that costs of leads between devices can be saved.

BRIEF DESCRIPTION OF DRAWINGS

[0020] To describe the technical solutions in the em-
bodiments of the presentinvention orin the prior art more
clearly, the following briefly describes the accompanying
drawings required for describing the embodiments or the
prior art. Apparently, the accompanying drawings in the
following description show merely some embodiments
of the present invention.

FIG. 1 is a schematic structural diagram of a circuit
for suppressing a PID effect of a photovoltaic panel
in the prior art;

FIG. 2 is a schematic diagram 1 of a power supply
system according to an embodiment of the present
invention;

FIG. 3 is a circuit diagram 1 of an inverter unit ac-
cording to an embodiment of the present invention;
FIG. 4 is a schematic diagram 2 of a power supply
system according to an embodiment of the present
invention;

FIG. 5 is an equivalent circuit diagram of a power
supply system according to an embodiment of the
present invention;

FIG. 6 is a circuit diagram 2 of an inverter unit ac-
cording to an embodiment of the present invention;
FIG. 7 is a circuit diagram 3 of an inverter unit ac-
cording to an embodiment of the present invention;
FIG. 8 is a circuit diagram 4 of an inverter unit ac-
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cording to an embodiment of the present invention;
FIG. 9 is a schematic diagram 3 of a power supply
system according to an embodiment of the present
invention;

FIG. 10 is a schematic flowchart 1 of a power supply
method according to an embodiment of the present
invention;

FIG. 11 is a schematic flowchart 2 of a power supply
method according to an embodiment of the present
invention;

FIG. 12 is a schematic flowchart 3 of a power supply
method according to an embodiment of the present
invention; and

FIG. 13 is a schematic flowchart 4 of a power supply
method according to an embodiment of the present
invention.

DESCRIPTION OF EMBODIMENTS

[0021] The following clearly and completely describes
the technical solutions in the embodiments of the present
invention with reference to the accompanying drawings
in the embodiments of the present invention. Apparently,
the described embodiments are merely some but not all
of the embodiments of the present invention.

[0022] An embodiment of the present invention pro-
vides a power supply system. As shown in FIG. 2, the
power supply system includes: a photovoltaic panel
string 10, an inverter 20 connected to the photovoltaic
panel string 10, and a transformer 30 connected to the
inverter 20. The photovoltaic panel string 10 outputs a
direct current voltage to the inverter 20 through a positive
electrode a and a negative electrode b of the photovoltaic
panel string 10, and the inverter 20 converts the direct
current voltage to an alternating current voltage, and out-
puts the alternating current voltage to the transformer 30
through an alternating current voltage output end of the
inverter 20.

[0023] A voltage controller 40 includes: a first terminal
401, a second terminal 402, a third terminal 403, a first
sampling unit 404, a control unit 405 connected to the
firstsampling unit404, and an inverter unit406 connected
to both the first sampling unit404 and the control unit405.
[0024] An end of the first terminal 401 is connected to
a first output end of the inverter unit, and the other end
of the first terminal 401 is connected to a first output end
201 of the inverter. An end of the second terminal 402 is
connected to a second output end of the inverter unit,
andthe otherend of the second terminal 402 is connected
to a second output end 202 of the inverter. An end of the
third terminal 403 is connected to a third output end of
the inverter unit, and the other end of the third terminal
403 is connected to a third output end 203 of the inverter.
When the voltage controller 40 discharges through an
energy storage circuitin the inverter unit, the voltage con-
troller 40 outputs electric energy to an alternating current
side of the inverter (that is, a side of the inverter for out-
putting the alternating current voltage) through the first
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terminal 401, the second terminal 402, and the third ter-
minal 403. When the voltage controller 40 charges the
energy storage circuit in the inverter unit from the alter-
nating current side of the inverter, the voltage controller
40 receives electric energy inputted from the alternating
current side of the inverter, through the first terminal 401,
the second terminal 402, and the third terminal 403.
[0025] Theinverterunit406 may be a two-level inverter
circuit, a three-level inverter circuit, or a multi-level in-
verter circuit. A description is provided by using an ex-
ample in which the inverter unit 406 is a two-level inverter
circuit. As shown in FIG. 3, the inverter unit 406 includes:
an energy storage circuit 406a, a primary circuit 406b,
and a filter circuit 406c. An input end of the primary circuit
is connected to an output end of the energy storage cir-
cuit, an output end of the primary circuit is connected to
an input end of a filter circuit.

[0026] The voltage controller 40 further includes: the
first sampling unit 404, configured to sample an initial
voltage of a neutral point of the energy storage circuit in
the inverter unit; the control unit 405, connected to the
first sampling unit 404, and configured to determine, ac-
cording to a difference between the initial voltage and a
first voltage, a duty cycle of a PWM (Pulse Width Modu-
lation, pulse width modulation) signal outputted by the
control unit, and drive on/off of switching transistors of
the primary circuit in the inverter unit according to the
PWM signal, so as to control the inverter unit to output a
first alternating current voltage through the filter circuit,
where the first voltage is a voltage to ground of the pho-
tovoltaic panel string 10 connected to an input end of the
inverter 20; and the inverter unit 406, connected to both
the control unit 405 and the first sampling unit 404, and
configured to output the first alternating current voltage
under control of the control unit 405, where if a peak
amplitude of the first alternating current voltage is greater
than a peak amplitude of a second alternating current
voltage outputted by the inverter, the energy storage cir-
cuit discharges, to lower a voltage of a neutral point of
the alternating current side of the inverter; or if the peak
amplitude of the first alternating current voltage is less
than the peak amplitude of the second alternating current
voltage, the energy storage circuitis charged, to increase
the voltage of the neutral point of the alternating current
side of the inverter, where the alternating current side of
the inverter is the side of the inverter for outputting the
alternating current voltage.

[0027] Theinputend of the primary circuitis connected
to the output end of the energy storage circuit, and the
output end of the primary circuit is connected to the input
end of the filter circuit. The energy storage circuit 406a
includes at least one capacitance element, configured to
exchange energy with the alternating current side of the
inverter (that is, the alternating current voltage outputend
of the inverter 20) by means of charging and discharging
processes. The at least one capacitance element may
be directly grounded, or grounded by means of an induc-
tor, or grounded by means of a resistor, or grounded by
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means of a diode. This is not limited in the present in-
vention. The primary circuit 406b is a three-phase invert-
er bridge circuit, includes multiple power tubes, and is
configured to be switched on/off under driving of the PWM
(pulse-width modulation, pulse width modulation) signal
generated by the control unit 405, and convert a voltage
on the capacitance elementto an alternating current volt-
age in the discharging process of the capacitance ele-
ment. The filter circuit 406¢ is configured to rectify and
filter the alternating current voltage generated by the pri-
mary circuit 406b and output the first alternating current
voltage.

[0028] Further, as shownin FIG. 4, in the power supply
system provided in this embodiment of the present in-
vention, the inverter 20 includes a second sampling unit
204, configured to sample the voltage to ground of the
photovoltaic panel string 10 connected to the input end
of the inverter 20, and the inverter 20 further includes: a
first communications unit 205, connected to the second
sampling unit 204, and configured to communicate with
the voltage controller 40. Specifically, the first communi-
cations unit 205 is configured to communicate with a sec-
ond communications unit 407 in the voltage controller
40, and transmit the voltage to ground of the photovoltaic
panel string 10 obtained through sampling by the second
sampling unit 204 to the second communications unit
407 in the voltage controller 40.

[0029] The voltage controller 40 furtherincludes a sec-
ond communications unit 407, configured to communi-
cate with the first communications unit 205 in the inverter
20, to obtain the voltage to ground of the photovoltaic
panel string 10 connected to the input end of the inverter
20.

[0030] The first communications unit 205 and the sec-
ond communications unit 407 may communicate in such
a communication manner as by means of PLC (power
line communication, power line carrier communication),
wireless communication, or RS485 communication. This
is not limited in the present invention.

[0031] For example, when the inverter unit 406 is a
two-level inverter circuit, the circuit diagram of the power
supply system is shown in FIG. 4. Specifically, a process
in which the inverter unit 406 adjusts the voltage of the
neutral point of the alternating current side of the inverter
by outputting the first alternating current voltage is as
follows:

[0032] The primary circuit 406b includes six power
tubes, and the six power tubes form a three-phase in-
verter bridge circuit. S1 and S2 are turned on comple-
mentarily to each another, to output an alternating current
voltage Uao. S3 and S4 are turned on complementarily
to each another, to output an alternating current voltage
Ubo. S5 and S6 are turned on complementarily to each
another, to output an alternating current voltage Uco.
Specifically, Uao, Ubo, and Uco are alternating current
voltages in a sine wave form. When the alternating cur-
rent voltage Uao outputted by the inverter unit 406 and
an alternating current voltage Ua outputted by the invert-
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er 20 have same amplitudes, frequencies, and phases,
the alternating current voltage Ubo outputted by the in-
verter unit 406 and an alternating current voltage Ub out-
putted by the inverter 20 have same amplitudes, frequen-
cies, and phases, and the alternating current voltage Uco
outputted by the inverter unit 406 and an alternating cur-
rent voltage Uc outputted by the inverter 20 have same
amplitudes, frequencies, and phases, the power supply
system is in a steady state. An equivalent circuit of the
power supply system is shown in FIG. 5. Exchange be-
tween energy in the energy storage circuit 406a and en-
ergy of the alternating current side of the inverter may be
caused by changing the amplitudes of Uao, Ubo, and
Uco, and because a negative electrode of a capacitor in
the energy storage circuit 406a is grounded, the voltage
of the neutral point of the alternating current side of the
inverter may be changed by changing the voltage of the
capacitor in the energy storage circuit.

[0033] It should be noted that, a PLC communications
apparatus may be integrated in the second communica-
tions unit 407. The PLC communications apparatus is
connected to the inverter 20 in the power supply system.
The second communications unit 407 communicates
with a PLC communications apparatus in the first com-
munications unit 205 in the inverter 20 by using a carrier
modulation circuit, to read the voltage to ground of the
photovoltaic panel string 10 connected to two input ends
of the inverter 20. In an example in which the photovoltaic
panel string 10 is a P-type photovoltaic panel, a voltage
between a negative electrode of the photovoltaic panel
string 10 and the ground (that is, a voltage between a
negative electrode of the P-type photovoltaic panel and
the ground) that is read by the second communications
unit407 through the first communications unit 205 is -400
volts, a sampling result of sampling the initial voltage (half
a voltage at two ends of a capacitor C1 in the energy
storage circuit 406a) of the neutral point of the inverter
unit 406 by the first sampling unit 404 is -300 volts, and
the control unit 405 controls the PWM signal according
to the difference (the difference here is 100 volts, that is,
-300 minus -400 = 100 volts) between the initial voltage
and the voltage to ground of the photovoltaic panel string
10 read by the second communications unit 407, so as
to lower amplitudes of the output voltages (that is, the
first alternating current voltages) Uao, Ubo, and Uco of
the inverter unit 406, so that the energy of the alternating
current side of the inverter flows to the voltage controller
40, to charge the energy storage circuit 406a, and the
voltage at the two ends of the capacitor C1 increases.
When the two ends of the capacitor C1 are charged to
-400 volts, the control unit 405 controls the PWM signal,
sothatan energy balance isreached between the voltage
controller 40 and the alternating current side of the in-
verter, thereby maintaining a steady state. It should be
noted that when the power supply system is in the steady
state, the voltage of the neutral point of the alternating
current side of the inverter is the same as a voltage at a
midpoint of the capacitor in the energy storage circuit
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406, and a voltage at a midpoint of the photovoltaic panel
string is also the same as the voltage of the neutral point
of the alternating current side of the inverter. Therefore,
the voltage of the neutral point of the alternating current
side of the inverter is finally increased from -300 volts to
-400 volts by the process, so that the voltage between
the negative electrode of the P-type photovoltaic panel
and the ground is increased from -400 volts to 0 volts,
thereby suppressing a PID effect of the P-type photo-
voltaic panel.

[0034] It should be noted that, in a general power sup-
ply system, a voltage of a neutral point of a power grid,
a voltage of a neutral point of an alternating current side
of an inverter, and a voltage of a neutral point of a pho-
tovoltaic panel string are the same. The neutral point re-
fers to a fiducial point of all voltage values in the power
supply system. For example, when a supply voltage of
the power grid is an alternating current voltage of 220
volts, a fiducial point of the alternating current voltage of
220 volts is the ground. That is, generally, a neutral point
of the power supply system is the ground, and a voltage
of the neutral point is 0 volts.

[0035] Further, in the general power supply system,
assuming that a direct current voltage between the pos-
itive electrode and the negative electrode of the P-type
photovoltaic panel string is 800 volts, because the volt-
age of the neutral point in the power supply system is 0
volts, a voltage of the positive electrode of the P-type
photovoltaic panel string is 400 volts, and a voltage of
the negative electrode is -400 volts. Consequently, there
is a negative voltage of -400 volts between the negative
electrode of the photovoltaic panel string and the ground,
causing power degradation of the photovoltaic panel
string.

[0036] Still further, in the power supply system provid-
ed in this embodiment of the present invention, the volt-
age controller is added. After the power supply system
provided in this embodiment of the present invention
starts to operate, first, the energy storage circuit in the
voltage controller is charged, so that the first alternating
current voltage outputted by the inverter unit is the same
as the second alternating current voltage outputted by
the inverter (where amplitudes, phases, and frequencies
of the voltages are all the same). Generally, a voltage
value of the energy storage circuit is approximately twice
a peak amplitude of the supply voltage of the power grid.
It is assumed that when the voltage at the two ends of
the capacitor in the energy storage circuit is -500 volts,
the power supply system reaches the steady state. Be-
cause the voltage of the neutral point of the energy stor-
age circuit is half a total voltage of the capacitor in the
energy storage circuit, the voltage of the neutral point of
the energy storage circuit is -250 volts.

[0037] In this case, the voltage to ground of the P-type
photovoltaic panel string is compensated. For example,
the control unit determines, according to a difference of
150 volts between the initial voltage of -250 volts and the
first voltage of -400 volts, the duty cycle of the PWM signal
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outputted by the control unit, and drive, by using the PWM
signal, on/off of the switching transistors of the primary
circuit in the inverter unit, so as to lower the amplitude of
the first alternating current voltage outputted by the in-
verter unit through the filter circuit, so that the energy of
the alternating current side of the inverter flows to the
voltage controller, to charge the energy storage circuitin
the inverter unit. When the voltage of the neutral point of
the energy storage circuit is increased from -250 volts to
-400 volts (that is, the voltage at the two ends of the ca-
pacitor in the energy storage circuit is -800 volts), the
control unit adjusts the duty cycle of the PWM signal, so
that an amplitude value of the first alternating current
voltage is the same as an amplitude value of the voltage
of the energy storage circuit. In this case, the voltage of
the neutral point of the alternating current side of the in-
verter is -400 volts, and a balance is reached between
the voltage of the alternating current side of the inverter
and the voltage outputted by the voltage controller.
[0038] It should be added that increasing the voltage
of the neutral point of the energy storage circuit in the
voltage controller to -400 volts is equivalent to synchro-
nously increasing the voltage of the neutral point of the
power supply system, the voltage of the neutral point of
the alternating current side of the inverter, and the voltage
of the neutral point of the P-type photovoltaic panel string
to -400 volts, so that the voltage between the negative
electrode of the P-type photovoltaic panel string and the
ground is increased to zero, thereby reducing power con-
sumption of the P-type photovoltaic panel.

[0039] It should be noted that, if the photovoltaic panel
is a P-type photovoltaic panel, the first alternating current
voltage outputted by the voltage controller adjusts the
voltage of the neutral point of the alternating current side
ofthe inverter, so that a voltage between a negative elec-
trode of the P-type photovoltaic panel and the ground is
greater than or equal to zero volts; or if the photovoltaic
panel is an N-type photovoltaic panel, the first alternating
currentvoltage outputted by the voltage controller adjusts
the voltage of the neutral point of the alternating current
side of the inverter, so that a voltage between a positive
electrode of the N-type photovoltaic panel and the ground
is less than or equal to zero volts.

[0040] Foranother example, the energy storage circuit
406a in the inverter unit 406 may further be a circuit
shown in FIG. 6, including two capacitance elements C1
and C2. C1 and C2 are connected in series, and C2 is
grounded by means of a resistor R or grounded by means
of a diode.

[0041] A principle of lowering a positive voltage be-
tween the positive electrode of the N-type photovoltaic
panel and the ground is the same as that of lowering the
negative voltage between the negative voltage of the P-
type photovoltaic panel and the ground, and details are
not described herein again. For example, when the pho-
tovoltaic panel string in the power supply system in this
embodiment of the present invention is an N-type pho-
tovoltaic panel string, the inverter unit 406 may be of a
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structure shown in FIG. 7. A positive electrode of the
capacitance element in the energy storage circuit 406a
is grounded. Specifically, the positive electrode of the
capacitance element is directly grounded, or grounded
by means of a resistor, or grounded by means of an in-
ductor, or grounded by means of a diode. This is not
limited in the present invention.

[0042] As shownin FIG. 8, in the power supply system
provided in this embodiment of the presentinvention, the
inverter unit 406 may alternatively be a three-level invert-
er circuit. A midpoint between C1 and C2 is grounded by
means of a resistor R. After the neutral points of C1 and
C2 are grounded by means of a resistor R, if the photo-
voltaic panel is a P-type photovoltaic panel, and a voltage
at two ends of C1 is less than a voltage at two ends of
C2 under control of the control circuit, a difference be-
tween the voltage at the two ends of C1 and the voltage
at the two ends of C2 is the voltage between the negative
electrode of the P-type photovoltaic panel and the
ground; or if the photovoltaic panel is an N-type photo-
voltaic panel, and a voltage at two ends of C1 is greater
than a voltage at two ends of C2 under control of the
control circuit, a difference between the voltage at the
two ends of C1 and the voltage at the two ends of C2 is
the voltage between the positive electrode of the N-type
photovoltaic panel and the ground. That is, the circuit not
only can suppress the PID effect of the P-type photo-
voltaic panel, but also can suppress the PID effect of the
N-type photovoltaic panel, and the circuit only needs to
be controlled to work in two different modes.

[0043] Foranother example, the energy storage circuit
406a in the inverter unit 406 may alternatively include
multiple capacitance elements. The multiple capacitance
elements have the same function as that of one capaci-
tance element or two capacitance elements in this em-
bodiment of the present invention. This is not limited in
the present invention.

[0044] Anembodiment of the presentinvention further
provides another power supply system. As shownin FIG.
9, the system includes M inverters 20, M photovoltaic
panel strings 10, and one voltage controller 40. The M
inverters are connected in parallel, an input end of each
inverter is connected to one photovoltaic panel string,
and an alternating current voltage output end of each
inverter is connected to an alternating current voltage
output end of the voltage controller.

[0045] In such a scenario in which there are multiple
photovoltaic panels and multiple inverters, the second
communications unit 407 in the voltage controller com-
municates with the first communications units 205 in the
multiple inverters 20, to read a voltage to ground that is
of the photovoltaic panel string 10 connected to the input
end of each inverter 20 and that is obtained through sam-
pling by the second sampling unit 204. The control unit
405 controls, according to the voltages to ground of the
multiple photovoltaic panel strings 10 and an initial volt-
age (that is, the initial voltage of the neutral point of the
inverter unit that is obtained through sampling by the first
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sampling unit), the inverter unit 406 to output a first al-
ternating current voltage. The first alternating current
voltage is used to control the voltage of the neutral point
of the alternating current side of the inverter, so that a
voltage between a negative electrode of each P-type
photovoltaic paneland the groundis greater than or equal
to zero volts, or a voltage between a positive electrode
of each N-type photovoltaic panel and the ground is less
than or equal to zero volts.

[0046] Anembodiment of the presentinvention further
provides a power supply method, applied to the foregoing
power supply system, including: If a photovoltaic panel
string is a P-type photovoltaic panel string, a first alter-
nating current voltage outputted by a voltage controller
adjusts a voltage of a neutral point of an alternating cur-
rent voltage output end of an inverter, so that a voltage
between a negative electrode of the P-type photovoltaic
panel string and ground is greater than or equal to zero
volts; or if the photovoltaic panel string is an N-type pho-
tovoltaic panel string, the first alternating current voltage
outputted by the voltage controller adjusts the voltage of
the neutral point of the alternating current voltage output
end of the inverter, so that the voltage between the pos-
itive electrode of the N-type photovoltaic panel string and
the ground is less than or equal to zero volts.

[0047] Specifically, as shown in FIG. 10, if the photo-
voltaic panel string is a P-type photovoltaic panel string,
the power supply method includes the following steps:

S101: Obtain a voltage between a negative electrode
of the P-type photovoltaic panel string and the
ground and an initial voltage of a neutral point of an
inverter unit.

[0048] The voltage between the negative electrode of
the P-type photovoltaic panel string and the ground is
obtained through sampling by a sampling unit in the in-
verter, and the initial voltage of the inverter unit is ob-
tained through sampling by a sampling unitin the voltage
controller.

[0049] S102: If the voltage between the negative elec-
trode of the P-type photovoltaic panel string and the
ground is less than zero volts, adjust on/off of the power
components in the inverter unit according to the initial
voltage and the voltage between the negative electrode
of the P-type photovoltaic panel string and the ground,
to control the inverter unit to output the first alternating
current voltage.

[0050] Ifapeak amplitude of the first alternating current
voltage is greater than a peak amplitude of a second
alternating current voltage outputted by the inverter, the
control circuit controls the energy storage circuit to dis-
charge, to lower the voltage of the neutral point of the
alternating current side of the inverter; or if the peak am-
plitude of the first alternating current voltage is less than
the peak amplitude of the second alternating current volt-
age, the control circuit controls the energy storage circuit
to be charged, to increase the voltage of the neutral point
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of the alternating current side of the inverter. The alter-
nating current side of the inverter is a side of the inverter
for outputting an alternating current voltage.

[0051] Further, specifically, as shown in FIG. 11, if the
photovoltaic panel string is an N-type photovoltaic panel
string, the power supply method includes the following
steps:

S201: Obtain a voltage between a positive electrode
of the N-type photovoltaic panel string and the
ground and an initial voltage of a neutral point of an
inverter unit.

[0052] The voltage between the positive electrode of
the N-type photovoltaic panel string and the ground is
obtained through sampling by a sampling unit in the in-
verter, and the initial voltage is obtained through sam-
pling by a sampling unit in the voltage controller.

[0053] S202: If the voltage between the positive elec-
trode of the N-type photovoltaic panel string and the
ground is greater than zero volts, adjust on/off of power
components in the inverter unit according to the initial
voltage and the voltage between the positive electrode
of the N-type photovoltaic panel string and the ground,
to control the inverter unit to output a first alternating cur-
rent voltage.

[0054] A peak amplitude of the first alternating current
voltage is greater than a peak amplitude of a second
alternating current voltage, so as to cause the inverter
unit to discharge, to lower the voltage of a neutral point
of the alternating current side of the inverter, so that the
voltage between the positive electrode of the N-type pho-
tovoltaic panel string and the ground is less than or equal
to zero volts.

[0055] When the power supply system includes multi-
ple inverters connected in parallel, an input end of each
inverter is connected to one photovoltaic panel string,
and an alternating current voltage output end of the volt-
age controller is respectively correspondingly connected
to an alternating current voltage output end of each in-
verter, the power supply method of the power supply sys-
tem is as follows.

[0056] If the photovoltaic panel strings are P-type pho-
tovoltaic panel strings, the first alternating current voltage
outputted by the inverter unit adjusts the voltage of the
neutral point of the alternating current voltage output end
of the inverter. As shown in FIG. 12, the power supply
method specifically includes:

S301: Obtain voltages between negative electrodes
of all the P-type photovoltaic panel strings and the
ground and an initial voltage of a neutral point of an
inverter unit.

[0057] The voltages between the negative electrodes
of all the P-type photovoltaic panel strings and the ground
are obtained through sampling by a sampling unit in the
inverter, and the initial voltage is obtained through sam-
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pling by a sampling unit in the voltage controller.

[0058] S302: If a smallest value in the voltages be-
tween the negative electrodes of all the P-type photo-
voltaic panel strings and the ground is less than zero
volts, adjust on/off of power components in the inverter
unitaccording to the initial voltage and the smallest value
in the voltages between the negative electrodes of the
P-type photovoltaic panel strings and the ground, to con-
trol the inverter unit to output the first alternating current
voltage.

[0059] A peak amplitude of the first alternating current
voltage is less than a peak amplitude of a second alter-
nating current voltage, so as to charge the inverter unit,
to lower the voltage of the neutral point of the alternating
current side of the inverter, so that the smallest value in
the voltages between the negative electrodes of the P-
type photovoltaic panel strings and the ground is greater
than or equal to zero volts.

[0060] If the photovoltaic panel strings are N-type pho-
tovoltaic panel strings, the first alternating current voltage
outputted by the inverter unit adjusts the voltage of the
neutral point of the alternating current voltage output end
of the inverter. As shown in FIG. 13, the power supply
method specifically includes:

S401: Obtain voltages between positive electrodes
of all the N-type photovoltaic panel strings and the
ground and an initial voltage of a neutral point of an
inverter unit.

[0061] The voltages between the positive electrodes
of allthe N-type photovoltaic panel strings and the ground
are obtained through sampling by a sampling unit in the
inverter, and the initial voltage is obtained through sam-
pling by a sampling unit in the voltage controller.

[0062] S402:If alargest value in the voltages between
the positive electrodes of all the N-type photovoltaic pan-
el strings and the ground is greater than zero volts, adjust
on/off of power components in the inverter unit according
to the initial voltage and the largest value in the voltages
between the positive electrodes of the N-type photovolta-
ic panel strings and the ground, to control the inverter
unit to output the first alternating current voltage.
[0063] A peak amplitude of the first alternating current
voltage is greater than a peak amplitude of a second
alternating current voltage, so as to cause the inverter
unit to discharge, to lower the voltage of the neutral point
of the alternating current side of the inverter, so that the
largest value in the voltages between the positive elec-
trodes of the N-type photovoltaic panel strings and the
ground is less than or equal to zero volts.

[0064] For example, assuming that there are three
photovoltaic panel strings, namely, a photovoltaic panel
string 1, a photovoltaic panel string 2, and a photovoltaic
panel string 3, the three photovoltaic panel strings are all
P-type photovoltaic panels, a voltage between a negative
electrode of the photovoltaic panel string 1 and the
ground is -500 volts, a voltage between a negative elec-
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trode of the photovoltaic panel string 2 and the ground
is -400 volts, and a voltage between a negative electrode
of the photovoltaic panel string 3 and the ground is -300
volts. The second sampling unit 204 of the inverter 20
samples the voltage between the negative electrode of
the photovoltaic panel string connected to the second
sampling unit 204 and the ground. The voltage controller
40 communicates with the first communications unit 205
in the inverter 20 by using the second communications
unit 407, to obtain the voltages between the negative
electrodes of the three photovoltaic panel strings and the
ground. The control unit 405 controls, according to a
smallest voltage value of -500 volts in the voltages be-
tween the negative electrodes of the three P-type pho-
tovoltaic panels and the ground and a sampled value of
the initial voltage by the first sampling unit 404, the in-
verter unit 406 to output the first alternating current volt-
age, to increase the voltage of the neutral point of the
alternating current side of the inverter to -500 volts, and
optimally compensate for the voltages between the neg-
ative electrodes of the three P-type photovoltaic panels
and the ground, so that the voltages between the nega-
tive electrodes of the three P-type photovoltaic panels
and the ground are all at least equal to zero volts.

[0065] According to the power supply system and the
power supply method that are provided in the embodi-
ments of the present invention, the power supply system
includes: a photovoltaic panel string, an inverter, and a
transformer. An input end of the inverter is connected to
an output end of the photovoltaic panel string, an output
end of the inverter is connected to an input end of the
transformer, and an output end of the transformer is con-
figured to output a supply voltage. The power supply sys-
temfurtherincludes avoltage controller. The voltage con-
troller includes: a first sampling unit, a control unit con-
nected to the first sampling unit, and an inverter unit con-
nected to both the first sampling unit and the control unit.
The voltage controller further includes: a first terminal, a
second terminal, and a third terminal. An end of the first
terminal is connected to a first output end of the inverter
unit, and the other end of the first terminal is connected
to a first output end of the inverter. An end of the second
terminal is connected to a second output end of the in-
verter unit, and the other end of the second terminal is
connected to a second output end of the inverter. An end
of the third terminal is connected to a third output end of
the inverter unit, and the other end of the third terminal
is connected to a third output end of the inverter. The
inverter unitincludes: an energy storage circuit, a primary
circuit connected to the energy storage circuit, and afilter
circuit connected to the primary circuit. The first sampling
unit is configured to sample an initial voltage of a neutral
point of the energy storage circuit in the inverter unit. The
control unitis configured to control, according to the initial
voltage and the first voltage, on/off of switching transis-
tors of the primary circuit in the inverter unit, so that the
filter circuit of the inverter unit outputs a first alternating
current voltage, where the first voltage is a voltage to



19 EP 3 291 441 A1 20

ground of the photovoltaic panel string connected to the
input end of the inverter. The inverter unit is configured
to output the first alternating current voltage under control
of the control unit. If a peak amplitude of the first alter-
nating current voltage is greater than a peak amplitude
of a second alternating current voltage outputted by the
inverter, the control circuit controls the energy storage
circuit to discharge, to lower a voltage of a neutral point
of an alternating current side of the inverter; or if the peak
amplitude of the first alternating current voltage is less
than the peak amplitude of the second alternating current
voltage, the control circuit controls the energy storage
circuittobe charged, toincrease the voltage of the neutral
point of the alternating current side of the inverter. The
alternating current side of the inverter is a side of the
inverter for outputting an alternating current voltage. In
the prior art, a positive electrode or a negative electrode
of each photovoltaic panel needs to be connected to a
direct current voltage source by using a lead, making it
relatively difficult to operate. By means of the solution
provided in the present invention, no lead needs to be
added to the positive electrode or the negative electrode
of the photovoltaic panel, so that costs of leads between
devices can be reduced.

[0066] A person of ordinary skill in the art may under-
stand that all or some of the steps of the method embod-
iments may be implemented by a program instructing
relevant hardware. The program may be stored in a com-
puter readable storage medium. When the program runs,
the steps of the method embodiments are performed.
The foregoing storage medium includes: any medium
that can store program code, such as a ROM, a RAM, a
magnetic disk, or an optical disc.

[0067] The foregoing descriptions are merely specific
implementation manners of the presentinvention, butare
not intended to limit the protection scope of the present
invention. Any variation or replacement readily figured
outby a person skilled in the art within the technical scope
disclosed in the present invention shall fall within the pro-
tection scope of the presentinvention. Therefore, the pro-
tection scope of the present invention shall be subject to
the protection scope of the claims.

Claims

1. A power supply system, comprising: a photovoltaic
panel string, an inverter, and a transformer, wherein
an input end of the inverter is connected to an output
end of the photovoltaic panel string, an output end
of the inverter is connected to an input end of the
transformer, and an output end of the transformer is
configured to output a supply voltage, the power sup-
ply system further comprising a voltage controller,
wherein
the voltage controller comprises: a first sampling
unit, a control unit connected to the first sampling
unit, and an inverter unit connected to both the first
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sampling unit and the control unit; and

the voltage controller further comprises: a first ter-
minal, asecond terminal, and a third terminal, where-
in

an end of the first terminal is connected to a first
output end of the inverter unit, the other end of the
first terminal is connected to a first output end of the
inverter, an end of the second terminal is connected
to a second output end of the inverter unit, the other
end of the second terminal is connected to a second
output end of the inverter, an end of the third terminal
is connected to a third output end of the inverter unit,
and the other end of the third terminal is connected
to a third output end of the inverter;

theinverter unit comprises: an energy storage circuit,
a primary circuit connected to the energy storage
circuit, and a filter circuit connected to the primary
circuit;

the first sampling unit is configured to sample an in-
itial voltage of a neutral point of the energy storage
circuit in the inverter unit; the control unit is config-
ured todetermine, accordingto a difference between
the initial voltage and a first voltage, a duty cycle of
a pulse width modulation PWM signal outputted by
the control unit, and drive on/off of switching transis-
tors of the primary circuitin the inverter unitaccording
to the PWM signal, so as to control the inverter unit
to output a first alternating current voltage through
the filter circuit, wherein the first voltage is a voltage
to ground of the photovoltaic panel string connected
to the input end of the inverter; and the inverter unit
is configured to output the first alternating current
voltage under control of the control unit; and

ifa peak amplitude of the first alternating current volt-
age is greater than a peak amplitude of a second
alternating current voltage outputted by the inverter,
the control circuit controls the energy storage circuit
to discharge, to lower a voltage of a neutral point of
an alternating current side of the inverter; or if the
peak amplitude of the first alternating current voltage
is less than the peak amplitude of the second alter-
nating current voltage, the control circuit controls the
energy storage circuit to be charged, to increase the
voltage of the neutral point of the alternating current
side of the inverter, wherein the alternating current
side of the inverter is a side of the inverter for out-
putting an alternating current voltage.

The power supply system according to claim 1,
wherein

the energy storage circuit comprises at least one ca-
pacitance element, wherein the capacitance ele-
ment is directly grounded, or grounded by means of
an inductor, or grounded by means of a resistor, or
grounded by means of a diode; the primary circuit is
a three-phase inverter bridge circuit, and is config-
ured to convert a first direct current voltage to the
first alternating current voltage, wherein the first di-
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rectcurrent voltageis a voltage of the energy storage
circuit; and the filter circuit is configured to output the
first alternating current voltage.

The power supply system according to claim 2,
wherein the energy storage circuit comprises two ca-
pacitance elements, wherein the two capacitance el-
ements are connected in series, and a midpoint be-
tween the two capacitance elements is directly
grounded, or grounded by means of an inductor, or
grounded by means of a resistor, or grounded by
means of a diode.

The power supply system according to claim 1,
wherein

the inverter comprises: a second sampling unit and
a first communications unit connected to the second
sampling unit, and the voltage controller further com-
prises a second communications unit, wherein

the second sampling unit is configured to sample the
voltage to ground of the photovoltaic panel string
connected to the input end of the inverter, the first
communications unit is configured to communicate
with the second communications unit in the voltage
controller, and the second communications unit is
configured to communicate with the first communi-
cations unit in the inverter, to obtain the voltage to
ground of the photovoltaic panel string connected to
the input end of the inverter.

The power supply system according to any one of
claims 1 to 3, wherein

the inverter unit is a two-level inverter circuit, or a
three-level inverter circuit, or a multi-level inverter
circuit.

The power supply system according to claim 1,
wherein the power supply system comprises M in-
verters, M photovoltaic panel strings, and one volt-
age controller, wherein the M inverters are connect-
ed in parallel, an input end of each inverter is con-
nected to an output end of one photovoltaic panel
string, an output end of each inverter is connected
to the input end of the transformer, a first output end
of each inverter is connected to the first terminal of
the voltage controller, a second output end of each
inverter is connected to the second terminal of the
voltage controller, and a third output end of each
inverter is connected to the third terminal of the volt-
age controller.

A power supply method, comprising:

obtaining a first voltage and an initial voltage,
wherein the first voltage is a voltage to ground
of a photovoltaic panel string connected to an
input end of an inverter, and the initial voltage
is aninitial voltage of a neutral point of an inverter
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unit in a voltage controller;

controlling, according to the first voltage and the
initial voltage, the inverter unit to output a first
alternating current voltage; and

if a peak amplitude of the first alternating current
voltage is greater than a peak amplitude of a
second alternating current voltage outputted by
the inverter, controlling the inverter unit to dis-
charge, to lower a voltage of a neutral point of
an alternating current side of the inverter; or if
the peak amplitude of the first alternating current
voltage is less than the peak amplitude of the
second alternating current voltage, controlling
the inverter unit to be charged, to increase the
voltage of the neutral point of the alternating cur-
rent side of the inverter, wherein

the alternating current side of the inverter is a
side of the inverter for outputting an alternating
current voltage.

The power supply method according to claim 7,
wherein if the photovoltaic panel string is a P-type
photovoltaic panel string, the power supply method
specifically comprises:

obtaining a voltage between a negative elec-
trode of the P-type photovoltaic panel string and
ground and the initial voltage of the neutral point
of the inverter unit; and

if the voltage between the negative electrode of
the P-type photovoltaic panel string and the
ground is less than zero volts, adjusting on/off
of power components in the inverter unit accord-
ing to the initial voltage and the voltage between
the negative electrode of the P-type photovoltaic
panel string and the ground, to control the in-
verter unit to output the first alternating current
voltage, wherein the peak amplitude of the first
alternating current voltage is less than the peak
amplitude of the second alternating current volt-
age, so as to charge the inverter unit, to increase
the voltage of the neutral point of the alternating
current side of the inverter, so that the voltage
between the negative electrode of the P-type
photovoltaic panel string and the ground is
greater than or equal to zero volts.

The power supply method according to claim 7,
wherein if the photovoltaic panel string is an N-type
photovoltaic panel string, the power supply method
specifically comprises:

obtaining a voltage between a positive electrode
of the N-type photovoltaic panel string and
ground and the initial voltage of the neutral point
of the inverter unit; and

if the voltage between the positive electrode of
the N-type photovoltaic panel string and the
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ground is greater than zero volts, adjusting
on/off of power components in the inverter unit
according to the initial voltage and the voltage
between the positive electrode of the N-type
photovoltaic panel string and the ground, to con-
trol the inverter unit to output the first alternating
current voltage, wherein the peak amplitude of
the first alternating current voltage is greater
than the peak amplitude of the second alternat-
ing current voltage, so as to cause the inverter
unitto discharge, to lower the voltage of the neu-
tral point of the alternating current side of the
inverter, so that the voltage between the positive
electrode of the N-type photovoltaic panel string
and the ground is less than or equal to zero volts.

10. The power supply method according to claim 7,

wherein there are M inverters and M photovoltaic
panel strings, the M inverters are connected in par-
allel, an input end of each inverter is connected to
one photovoltaic panel string, and if the photovoltaic
panel strings are P-type photovoltaic panel strings,
the power supply method specifically comprises:

obtaining voltages between negative electrodes
of all the P-type photovoltaic panel strings and
ground and the initial voltage of the neutral point
of the inverter unit; and

if a smallest value in the voltages between the
negative electrodes of all the P-type photovolta-
ic panel strings and the ground is less than zero
volts, adjusting on/off of power components in
the inverter unit according to the initial voltage
and the smallest value in the voltages between
the negative electrodes of all the P-type photo-
voltaic panel strings and the ground, to control
the inverter unit to output the first alternating cur-
rent voltage, wherein the peak amplitude of the
first alternating current voltage is less than the
peak amplitude of the second alternating current
voltage, so as to charge the inverter unit, to in-
crease the voltage of the neutral point of the al-
ternating current side of the inverter, so that the
smallest value in the voltages between the neg-
ative electrodes of the P-type photovoltaic panel
strings and the ground is greater than or equal
to zero volts.

11. The power supply method according to claim 7,

wherein there are M inverters and M photovoltaic
panel strings, the M inverters are connected in par-
allel, an input end of each inverter is connected to
one photovoltaic panel string, and if the photovoltaic
panel strings are N-type photovoltaic panel strings,
the power supply method specifically comprises:

obtaining voltages between positive electrodes
of all the N-type photovoltaic panel strings and
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ground and the initial voltage of the neutral point
of the inverter unit; and

if a largest value in the voltages between the
positive electrodes of all the N-type photovoltaic
panel strings and the ground is greater than zero
volts, adjusting on/off of power components in
the inverter unit according to the initial voltage
and the largest value in the voltages between
the positive electrodes of all the N-type photo-
voltaic panel strings and the ground, to control
the inverter unit to output the first alternating cur-
rent voltage, wherein the peak amplitude of the
first alternating current voltage is greater than
the peak amplitude of the second alternating
current voltage, so as to cause the inverter unit
to discharge, to lower the voltage of the neutral
point of the alternating current side of the invert-
er, so that the largest value in the voltages be-
tween the positive electrodes of the N-type pho-
tovoltaic panel strings and the ground is less
than or equal to zero volts.
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Obtain a voltage between a negative electrode of a P-type photovoltaic panel
string and ground and an initial voltage of a neutral point of an inverter unit

'

If the voltage between the negative electrode of the P-type photovoltaic panel
string and the ground is less than zero volts, adjust on/off of power components
in the inverter unit according to the initial voltage and the voltage between the
negative electrode of the P-type photovoltaic panel string and the ground, to
control the inverter unit to output a first alternating current voltage
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Obtain a voltage between a positive electrode of an N-type photovoltaic panel
string and ground and an initial voltage of a neutral point of an inverter unit

'

If the voltage between the positive electrode of the N-type photovoltaic panel
string and the ground is greater than zero volts, adjust on/off of power
components in the inverter unit according to the initial voltage and the voltage
between the positive electrode of the N-type photovoltaic panel string and the
ground, to control the inverter unit to output a first alternating current voltage

FIG. 11

Obtain voltages between negative electrodes of all P-type photovoltaic panel
strings and ground and an initial voltage of a neutral point of an inverter unit

/

If a minimum value in the voltages between the negative electrodes of all the P-
type photovoltaic panel strings and the ground is less than zero volts, adjust on/
off of power components in the inverter unit according to the initial voltage and
the minimum value in the voltages between the negative electrodes of all the P-
type photovoltaic panel strings and the ground, to control the inverter unit to
output a first alternating current voltage

FIG. 12

Obtain voltages between positive electrodes of all N-type photovoltaic panel
strings and ground and an initial voltage of a neutral point of an inverter unit

l

If a maximum value in the voltages between the positive electrodes of all the N-
type photovoltaic panel strings and the grounds is greater than zero volts, adjust
on/off of power components in the inverter unit according to the initial voltage
and the maximum value in the voltages between the positive electrodes of all the
N-type photovoltaic panel strings and the ground, to control the inverter unit to
output a first alternating current voltage

FIG. 13
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